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l.os Alamos Scientific Laboratory
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1. THTRODUCTION

The development of  alternative
energy snurcs and the expanded use of presently
available resourcs inflirt a heavy bhurden on
the atmusphere, Thare {s a qrowing concern
reqarding health and cnvironmental effects of
eneriy extraction operations. O0One such concern
is public health in the vicinity of uranium min-
ing 'nd miVling operations. lranium mining and
rlilHny pradure anomalcusly high local sources
of 272pn due to _the omnipresent high con-
contrations __of 2?70ga (1600 year ha't-life
parent of “-Rn) in the ores. The sources
are in the form of ooen pit mines, vents fron
underground mines, ore piles, millinn oper-
at{ons, mill wailings piles, and natural or
outeroppings.  This variely of sources and the
subwequent. time ond space variable met orolani-
cal transpmt f1eld complicates envieonmental
assensaents.  The assessmonts will proceed more
efticiontly and with higher confidence in the
recults 11 the lepmtant meteoralogy nf these
reqions {5 understond and document e,

This pajer prosents the resylis of 4
surmert ime [Hodaylon, ot V. 19" and wintm -
time {fGedaylon, ot al, 1920) stydy of the atmno-
spheric transport characteristies umfer nocturn-
al {1 eonditions condaeted in the Greedts Rasin
of northwestern hew Meetineg This area {4 ctom-
posed of two mrlor air sheds, one in the vicin-
fty of Aot lale and the other pear an
Maten,  The Ambeanta Lake alr hed is a hallow
hasin that deales from the tontinental Divide
towarsd The southegst and contains o majority of
the thanium mining ard milling ectivity of the
ared,  the San Maten alr shed runs mast to wel
dratiing ar area fed iy Mozt laylor on the
wanth and eant and San Maten Moy ta the nrth,
The two ol shedy congorge ta o nrrow mecd et
ween Megg Montannsa and 1a Jdara, The terrain
opean into the beoader basin to Yhe sogth,

Av o tiest approach to the comphy
tated metearalegy of this area a rodimenony
metemtoloqical networt was operated du-ing two
wtuldy peor feds, A suraem t {me suevey was comdge?
ed o May 1R e Sepltombey 19, 1900 gl 0 win
ter ohnervat fon perfod ran trom Jdannary ! ta
Al 4, 1, The moeturnal drainage low
roqime was eephasteed g the analysis beecganue of
iy potent tal ter teansport tng ef fluent s long
distances, with poor dilytton due ta latmal
honmbay e and shallow nfsing depthe, oy
weathm  otatfons that veeord wind dtrect fon,

wind speed, and temncraturce were placed 1n the
Incations shown in Fiq. 2. [t wis assumed taat
these measurvments could be interprcted to qive
the relative strength of the nocturnal drainage
flow from each air shed and the fotal transport
southward toward the Miian-Grants arca.

The data from these munitoring
stat:ons were supplementod on o fev occarinns
with vertical wind protile mrasurenenis.

2. I XPIRIM NTAL ARRANGI Mi'H1

Weather stations were  installed
appruximately 1.5 m abave qro.nd in the Ambrosia
lake and %“an Maten valleys at the following
lncatinny (see | 1g. ?):

San Maten Station was Incateld near the San Mate
Lreek close to the axiy of this arr shad and
approximately 1R km ecast »f the functinn of
Highways H3 and L™,

Ambrosia labe Satn was installed close to the
aris of the Ambrosia | e air shoel, Thin
incation was 1. bm owest of the {unction of
Highways %2 aml hnu,

Whannel Statton was placed close to the contoer
of  the conflyence point o0 the  valleys
deneribed aboye, approsimately .1 ke southwest
from the jura tion of Hghways S gand Wi,

Tlats Station was de talled approsi=sately 6,0 bn
asoth anpgthwest of  the hanee]l statrm, ‘hiy,
stat ion was a-dded duraing the wintert e study n
mder to Jdetermine the charactorint e, ot the
drainange tlow beyond the thaane! rgion,

L. IYPLETMENTAL RES S NG ANALY |

The fopopaphy ot the Lrgnts LBanan
sty the dovelapment of 1 oal uypsiope
downs Jope flow regimey o to g large diarnal
cirfaee temporature change and sybserquent  vert §.
tal temperature pretiles o sloping syrtaoes,
the results of the present mvportment shows. 3
st i tive dprnal ind patteen, Shortly aftm
the surfae anr temperature beqing to rise in
the maning the wind dfirectton shiitts from ity
o turnal value to o prodominant davt ime dire
tron amd the wimd speed beggtnn to gradually in
rre e, imtlarly, At the sttt of the tempora
fure drop 1n the evening the wind dieoct fon
thanges  amt the  speed beging 1o e regne,




temperature drop 1in the evening the wind
direction changes and the speed begins to
decrease.

A highly repetitive nocturnal wind
vector parallel to the local axis of each hasin
is cstablished within a few hours after sunset
and appears to be relatively insensitive te the
large-scale pressure gradient. There are good
indications that this i a local ,-avity driven
drainage wind, which occurs in a shallow layer
of very stahle air and 1s decoupled by its
stability from the genera! large-scale wind
field above. Recause of its boundary by San
Matco Mes. and Mesa Montanosa (Fiq. 1), the
drainage flow 1in the Ambrosia lake air shed
flows frum the northwest. The drainaae flow in
the San Matey air shed on the other hand,
originating from the drwnslope flows from the
San Mateo mountains, Mount Taylor, and San Maten
Mesa (Fig. 1), should have a northcasterly
direction. Convergence nf these twn air flows
thvounth the channe! between La Jara Mesa and
Mpsa Montanosa (Fig. 1) accounts for locul
ac~eleratinn as the air continues southward.

1.1 surface wWinds Du-ing Drainage | low

The ddata cenllected during the
experimental  period were reduced to  hourly
averaqes of wind speed, directien  direction
range, and temperature an! were analveed for
a055ihle patterns in the local flow regimes,
This analysis shawed Lhat nver 60T o1 the niqhts
during summer and approximately 6457 of the
nights  during winter experienced a  drainage
flow. The remalring time this  roegime iy
influenced by local or large .cale disturbances
due  tn  thumderstorm  activatio. or  <hiong
nradien’. winds. It apprars Lthat  *he daily
lerage reduct inn in temperature of
dpproximately 2070 during sumort ime and  los,
than 207 during winter is one of the driving
forces for tne establishaent of a loval deajngge
tlow i the diirants Rasin,  The data st when
mranined for drainage tlow characteristics in
each air shel, reveals the tollowing resu'ts,

1. The wummertime onset amd  end
timon of the drainage tlow vary slightly hetween
the recoeding  stations. Thewn  times, e
approximat ely 2000 M,y aml RN M1
rocpotd fyely,  The dat{on time varies from 4
in 10 koyrs with a mean value of R hogrs,
Wistortime onynt gand opn times aee 200 MST and
0/ M1 pegpet ively with a moan durat 1an of
1.4 hours, Summaries of these analy.es are
fiven in tahlew 1 and 2.

2. The speed of the draindge (low
vartes frmn me rvord 'ag station to "he other
bieause ot the topograph,a variat fons,  In %an
Maten and Ambrosia Labe e shefy the averam
apeeid of the dralnage How is appronimately 1.0
m/n oand 1.5 m/a renpedc Cively during sumaer and
1. m/y and 1o m/u tar the wintertime, Ihe
Aean wind spoed Amcvoases I appr o imetely L4
mo in the chanmel  area It reoges
slihtly o abat ' m '-1 weath of the
channel reqion, wheee the valloy broadens,, e
ll“"'"l ‘ ﬂ"" ;|I

3. In order to determine the direc-
tion of drainage flow, wind roses were con-
scructed from the data for the cases clearly
indicating the presence of drainage flaw. The
results are shown in Figs. 3 and 4 for the sum-
mertime and the wintertime experiments respert-
ively. As indicated by these wind roses. the
main direction of nncturmal drainage flow is
from east northeast in the Sar Muten 1ir shed
and from north northwerst in the Ambrosia Lake
e 2wni. The wind rotes for these two stations
for the summertime experiment show nther compn-
nents of less frequent occurrence. The drainan:
flaw diroction at Chanrel Station indicates a
stronq northeast flow alonq the axis of the
channel. This and the increase of approximately
651 in flow spued in this reqion as compared tn
San Mateo and Ambrosia Lake arca strongly
sugqest the confluence of the drainane fron
therp air sheds. At Flat, Staiian the direction
of drainane flow appears to ke from north north
east 1indicating the continuation o ‘low through
thr channel area. A 24% component at I0° aortn
nt eust could in part be due ten drainage fromla
Jara Mosa to the east (see Fig. ?),

3.? Vertical  Wind  Structure  DMuring
Drainage |low

A series of measurements of verti-
cal wind structure in the firanls Rasin  was
ohtained in the Ambrosia 1abe s«ite during the
summer and  winter  oxperiments  in ordor  to
investigqate the depth of the drainage tiow and
he atmspherie structure above it.  The wind
speel and direct{ion at verioun heighty,  above
qround were Jdotermined by standywd single then-
dnlite tracking of o 309 pilet bolloes (PIRALY,
These mrasurements wore conducted at one half tn
nne hour intervals,  Tarch experiment started o
few hours atter the drainaage Jloy had establish.
ml, as indicated hy the surface instryment , and
continued until after the start of temporatyre
rise and surface heating the mert mening,  The
danalysis of these measurerenty fnot shown hered
Intteatpn that:

1o Tor mnt canns, o wegb and shal -
Tow drainage 1low ovi oty oven (n the
prosoem o of strang synopt e winde,,
o The depth of mayor dratnage flow
under these comditions t4 n the
order of 40 m,

Voo A it adevelopment  progeesae,,
ity offects are seen up to ghagt N
m from the wrtare,

1. Sumeary and Come lusion

uring the short sapertmental perd of
vt the firants lasin 4 wurvey was condy ted on
the comples motenenlogy or this area,  Imphasis
wan placed an the nowctyenal deatnage (low b
canse of the petent tal hazards, tn the papulated
arcas of Milan anel Geants Gom the e lyents of
the urantum mintog and mtl g operat tan in this,
aAria,



This 1nvestigation has shown that
the nocturnal drainaqe flow patterns agree with

Lracer experirments wer> conduct-d e the firants
Rasin (Clements, ot al. 19R0),

the winds predirted on the hasis of the complex
terrain of the arra. Recause of the surface L
cooling at night (over 25°C during summer ami
about 20°C during wirter) air frm clevated
surrounding arcas flows to the low lying reqfons
consequently setting up 2 nocturnal drainage
flow. This regim: e «ts over 60% of the time

ATYNOHLLDGME TS

the authors exnress Lheir cincerp
wratitide to Carlns sandovai, Jerry Mcluen, and
Sorny Marques, property owneres, for allawing us
to plare wind instruments on their lard. Kerry
durir 3§ summer months and over .'% ol the time Wilson and iLconard Valrrio provided invaluahle
during winter months with a duptn generally less assistance in collerting the data. Thic work
than 200 m. was supported by the 1, 4. Nppartment of

Inerqy, M™Mfice of Health and [ nvironment sl

In the San Matro air shed the drain- Research.
aqe flow is cast northeast, and in the Amhrosia
l.ake awr shed 1t is from northwest. The h.
confluence of thase two air flows contributes
maia.y ‘o the drainage flow through the cha: nel
formed by 1a Jara Meca and Mesa Montanosa. The
analysis of daa collected by  the rocording elonqatinn in n=turnal va!ley wind tal.l,,
Flate Statire  confirms our prediction  thet Ins Alamos SQeient {fic | abaratory renart 1n
although the areca south of the channe' resgion pross.
broadens consicerably causing @ reduction in
flow sperd, rontrivutions fron the southside of

REFERENCLS

(lements, W, ., “. Parr, anil ¥, M, |cwler,
1980 | ffective transport wla ity an! plume

Odayloo, 1., 4% Raer, Wo L. (lement s a0 b,
| a Jara Mesa and Mesa Montanosa [Hiq. 2) partl, Wilson, 1979 wemesr time mor tyrnal  fraing e
corpensdte for this reduction. IRt position of flow in the an Maten and *rues"a yabe nr
this rocording station is 16-20 km feomn the shoin of  the firartys By fn, 1o AYyring
pupulated towns of Mitan and firants, & dralnage ENLIRERT | abhoratmy TO L ",
flow speed of  approcmately 2.2 m <1 and L A= 700w,

the durdtinn of over 11 hours as recorded by
this station indirates that atr fyrom the Yan
Mateo ant Amhreosia lake regions may bhe trans-
ported southwards ta these papulation centoers, age f.ow in the San Maten g | Artfaraag b
during o norturnal  period, In order ta tost a v sheds of the OGrants Bapn, Toe Algsree,
thiy prefution, a seriee af el =gt mosphern waent e Lalorstersy, ropar! o peens,,

fhodaylnn, T., S Rave, We by clomente ans S, A,
Avckaleta, 1980 Wintertime m tusnal hain-

TABLL 1 (SUMMIR DATA)
ANBAAIIN OF EOCTPRAL LB PRDPIY I8 1R GNMFS BASIN

1
- Tt (Moen Falues ond Roager) P

Lreperie —Julfea Mhepycy Lode _Suntien  __ SpMies _ ———iin

R ™ i, e VG en Meevs aftee thi tapers.
tare bagies ia Gvep s
™ eeming

Ind e [ ER RINBAETRI] DRNE R NONIIEE AR L ' MAR"Y] togrn afier 108 (mmpors
Sare begier Lo tihe (a
ihg pprning

New bl el (Ve M) INNRN TN (NN e 1.0, (4o 0} 1]

Nen ipeed 10000 D2wll) 100N Do) DB LMY o'

. e

TARLE 7 (WINYEP DATA)
COPARIION 7 WICTURRAL 1YOW FURPTRTITY FOR BAARTS BATIN A° T FOUD BYCURR'ER STATIOMY

"o Valws oud Ranaps)

Properyy $oa Faten Jtatiee  dmbrmaln Libe V0T el BRI
Swt it LB INe i) PR R ) 00108 N1 1 1)

rhate Statlem -
7190, %2(0 10 ) Hagrs after the tomperptu-e
bogim 0 dewy s the

Y, LU~ ]

Nygry ofler Ihe tompwrdlure
toging tn rlne o 1
mening

lmw Buratiem 11,000,317 10 W) Nt w ) 11,040.5008 2 ) 1,100,950 e W) [ 1]

Tew Spoed LU Mme.ate 2.0) LHOMMOR I RS) *ahR (VO WAA) R PRYVO M) -

-



—— - ——

X

.-
FAE |

~ —-"\

1. tortour map of “;rant.. Rasin,
| levation tomtour 'n teet,

.l.
' ' "
', .
e 4 ]
e . e -
N 4 .
| o, L]
' R | '
[ \ .
L ‘l -

. ] 0
Locat tons ot wedather st tons in tae
Ambr v ba Labe amd “an Matens groa,

I lovat ten tontours tn fent,

sTar.oy

*. 7 N Vs
w“’ ¢ ) ' ( . \
- ' PO ¢ N
L, - A\
Y ( . N ‘
; ! !\ - - .':I“','"'?:' ¢ L ) I

i
4
N
at o
L N
A
~
\_I’
P
s

Fage 4. Surmer ns turnal ant rnses, gt thrpe
Toeatdany, in the Ambrosara [abe ant
N Matea gred,

/ ( A x5
11q9. 4, 'Hlntt-r nocturnal wind rosey at four
locations in the Amhrosfa | ake and

San Mateo area.



